Introduction
With both mild TBI and anxiety disorders boasting dramatic prevalent rates in the US, a greater understanding of their interaction and its implications is paramount in the treatment of the potentially hundreds of thousands each year affected by this phenomenon. The primary goal of the current review is to compile and critically examine the limited research available on mild TBI and the functional and etiological issues associated with anxiety sequelae. The review begins with a 'crash course' on the definition and clinical picture of mild TBI, followed by a more in-depth examination of general anxiety symptoms precipitated by a mild TBI, as well as theories of the neuropsychology and etiology of acquired anxiety. In addition, the present literatureon post-traumatic stress disorder (PTSD), obsessive-compulsive disorder (OCD), generalized anxiety disorder (GAD), panic disorder (PD), specific phobia and social phobia is reviewed and followed by data regarding the impact of acquired anxiety on neuropsychological symptoms and functional outcome of those with mild TBI.
(4) focal neurological deficits(s) that may or may not be transient. ' Further, the authors indicate that a diagnosis of greater severity be given if loss of consciousness (LOC) persists longer than 30 minutes, if posttraumatic amnesia lasts (PTA) longer than 24 hours or if 30 minutes postinjury, a Glasgow Coma Scale (GCS) is assessed at less than 13. The GCS is a widespread prognostic indicator used in the early triaging of a TBI patient to determine whether neuroimaging or neurosurgery is warranted [4] . It consists of a scale ranging from 3-15, with higher scores indicating higher levels of functioning [7] . The CDC and ACRM definitions are generally in concert. Both require that LOC must last less than 30 minutes and specify that a state of disorientation or confusion, as well as memory dysfunction, can satisfy criteria without formal LOC. Although none of the criteria listed in each definition are at conflict with each other, there are differences in the focus of additional criteria provided. While the ACRM definition includes GCS scores as an extra determiner of severity, the CDC definition provides more detail regarding signs and symptoms following the injury. One of the CDC criteria also includes symptoms including irritability, dizziness, headache and poor concentration, which have also been included in the criteria of post-concussional syndrome (PCS), a provisional and yet to be standardized constellation of symptoms. Such symptoms represent a problematic overlap in the study of anxiety symptoms in those with mild TBIs. Many of the same symptoms caused by the physical damage of a mild TBI can also be caused by the increased heart and respiration rates, muscle tension and other physiological changes triggered with anxiety. This overlap can obviously lead to either the under-diagnosis of anxiety symptoms following mild TBI and an inflated sense of the physical damage caused by the injury. It is crucial, therefore, for mild TBI criteria to account for this issue to ensure the appropriate diagnosis and most effective intervention for the injury and/or resulting anxiety.
Prevalence
Mild TBI has been termed the 'silent epidemic' of our times [8] . An estimated 1.5 million people in the US alone suffer a mild TBI each year, representing 395,000 hospitalizations annually [9, 10] . Mild TBI encompasses the vast majority of all TBIs, representing 75-80% of all head-injured patients [9, 10] . Approximately 25% of those with a mild TBI are hospitalized, 35% were treated in an emergency department and released, 14% received outpatient treatment and 25% received no medical care [9] . Motor vehicle accidents are thought to account for upwards of 45% of mild TBIs, with falls (30%), occupational accidents (10%), recreational acciexpect. In general, TBI refers to 'a sudden and very serious physical damage to the face, skull, scalp, dura or brain caused by a mechanical force that can produce devastating multiple psychosocial, cognitive and physical disabilities' ( [3] , p. 82). However, the fields of neuropsychology, neurology and related disciplines have struggled to reach a consensus on what specific clinical criteria constitute mild TBI [4] . This problem is an obvious detriment to the generalizability of present mild TBI research and, more importantly, to the patients who are in need of treatment for such injuries. A number of attempts at a uniformly recognized definition have been proffered by sources including, most notably, the Centers for Disease Control (CDC) and Prevention's Mild Traumatic Brain Injury Working Group [5] and the Mild Traumatic Brain Injury Committee of the American Congress of Rehabilitation Medicine (ACRM) [6] . According to the criteria delineated by the CDC [5] , mild TBI is defined by 'the occurrence of injury to the head arising from blunt trauma or acceleration or deceleration forces with one or more of the following conditions attributable to the head injury: (1) any period of loss of consciousness, (2) any loss of memory for events immediately before or after the accident, (3) any alteration in mental state at the time of the accident (e.g. feeling dazed, disoriented or confused), or include new psychiatric conditions occurring since the injury and, for some, the influences of compensation and litigation factors [10] .
Anxiety and mild TBI

Prevalence and description
Among the general population, anxiety disorders collectively have the highest prevalence of any other group of disorders and have been called 'the single largest mental health problem in the country' ( [18] , p. 22). Lifetime occurrence is reported at 29% [19] . A growing body of research indicates that anxiety disorders may be even more prevalent in the aftermath of a mild TBI. Anxiety in general has been reported at rates as high as 70% in participants with TBIs [12] . A meta-analysis of 12 studies, comprising 1199 total participants, revealed an overall prevalence of anxiety disorders as 29% across all severity of TBI [20] . When moderate, severe and undifferentiated TBI studies are excluded, that rate drops slightly to 23% for mild TBI (over three studies). This estimate is supported by a more recent study by Mooney and Speed [15] in which 24% of their participants with mild TBIs were classified as having developed an acquired anxiety disorder. Although some are much more prevalent than others, virtually all types of anxiety disorder have been documented following mild TBI. Research indicates that the rates of anxiety disorders among patients with TBI are 3-28% for GAD, 4-17% for PD, 1-10% for phobic disorders, 2-15% for OCD and 3-27% for PTSD [21, 22] . Currently, such acquired anxiety disorders are presently coded in the DSM-IV-TR as 'anxiety disorder due to a medical condition, with no indication of severity' [23] . In general, the most common post-TBI anxiety symptoms include free-floating anxiety, fearfulness, intense worry, generalized uneasiness, social withdrawal, inter-personal sensitivity and anxiety dreams [12] . Gray and McNaughton [24] present a complex model of anxiety by integrating neuropsychological mechanisms, the function of specific brain structures and their combined contribution to the varied manifestations of anxiety. They postulate that activity in a 'behavioral inhibition system' in the brain produces anxious symptoms. This sophisticated system is comprised mainly of the septo-hippocampal system, but also includes, among other areas, the anterior thalamus, 'Papez circuit', cingulate cortex, pre-frontal cortex and ascending noradrenergic fibres of the locus coeruleus. Anxiety becomes a chronic problem when its correlating brain areas within the behavioral inhibition system malfunction and become overly sensitive to stimuli. For example, OCD is said to arise when the septo-hippocampal dents (10%) and assaults (5%) comprising the remaining injuries [11] .
Neuropsychology of anxiety
Risk factors
The most significant risk factor is for young men between the ages of 15-24 [10] . Males sustain mild TBIs two-to-three times more frequently than females, with motor vehicle accidents, assaults and gunshot wounds accounting for the huge gender discrepancy [11, 12] . Other recognized risk factors include alcohol consumption and other substance abuse, lower socioeconomic levels, living in congested urban areas and a history of marital discord, learning disability or previous TBI [11] . Pre-injury psychiatric difficulties have also been cited as having an association with mild TBI. Significantly higher percentages of psychiatric inpatients have reported a history of TBIs at rates exceeding the 5-24% reported in the general public [11] . A study conducted by McGuire et al. [13] , for example, cites a rate of 36% of evaluated inpatients reporting a history of TBI with LOC (n = 231). Another study found the 68% of the 100 psychiatric inpatients had incurred a TBI [14] . Although some list psychiatric difficulties as a formal risk factor, only an association and no clear causal connection can be assumed.
Prognosis and recovery
For the majority of mild TBI cases, a good recovery can be expected [15] . Those with a good outcome typically recover over a relatively short period of time, with PCS symptoms dissipating over several weeks to 3 months for most cases [16] . For a number of patients, however, symptoms linger for several more months or even years. An estimated 51% of patients have at least one symptom after 6 weeks and 15% still report symptoms at 1 year post-injury [17] . Complaints have even been documented 5 years post-injury and as long as 23 years post-injury, with many investigators suggesting that impairment in some may be permanent [10] .
In cases of such long-term impairment, the typically reported mitigation of symptoms over time may actually represent a behavioral adaptation as opposed to a legitimate return to pre-injury levels of functioning [10] . It should be noted that, again, because of the overlap between PCS and anxiety symptoms, these lasting symptoms could be representative of the untreated mental health symptoms themselves rather than simply remnants of the physical injury. An individual's recovery may be impacted by a wide range of factors such as concurrent dementia, chronic alcohol and/or drug effects, advanced age, borderline intellectual functioning, medication side-effects, preexisting psychiatric conditions or personality factors and social or demographic factors which interact with the injury circumstances [10, 11] . Post-injury culprits al's mental health. Additionally, those with a TBI must also face an array of hurdles such as loss of job, chronic pain, social isolation, memory loss, financial difficulties and litigation [20] . For example, Lezak [29] reported that 76% of her TBI sample (n = 42) demonstrated distractibility, fatigue and perplexity. Such symptoms were strongly linked to pathological worry and anxiety among her participants. Although this review is specifically concerned with those who have acquired an anxiety disorder strictly following a mild TBI, it should be acknowledged that a large number of those who sustain a TBI of any severity have pre-existing psychiatric conditions [16] . In fact, as previously mentioned, psychiatric history has a significant association with mild TBI [13] . It is speculated that higher rates of substance abuse account for some of this increased vulnerability, but little else has been hypothesized. Further research is needed to elucidate other underlying risk factors of this trend. Another peripheral set of circumstances which should be mentioned is the reactivation of previous psychiatric conditions that have been 'dormant' for an extended period of time [16] . Mild TBI is thought to break down psychological defenses and formerly effective coping strategies, leaving one vulnerable to previously experienced anxiety conditions [30] . Aside from those related to Gray's and McNaughton's anxiety model [24] , other organic factors in anxiety etiology have received attention from investigators. Although conclusive evidence has yet to be documented, several studies indicate that localization of brain injury may play a role in the psychiatric sequelae, including anxiety, of a TBI. Traditionally, investigations have preferred participants with penetrating head injuries which allow for cleaner localization of the lesion [31] . A variety of such studies have found associations between right orbital cortex, left occipital lobe and temporal lobe injuries and the regulation of anxiety [20] . Evidence also indicates that even much more general lateralization of a TBI may influence the degree and nature of anxiety sequelae. Anxiety has been reported to be a common feature of left-hemisphere damage and is manifested as over-sensitivity, excessive cautiousness and exaggerated appraisal of one's own impairment [20] . Conversely, participants with brain injuries localized in the right hemisphere, including those with mild TBIs, have been reported to demonstrate fewer anxiety symptoms that would be expected, often exhibiting indifference and lack of insight in their place [20, 31] .
Anxiety symptoms and mild TBI
The vast majority of studies on this topic have focused on categorical diagnoses rather than levels of general anxiety symptoms. As discussed later in this system, whose job it is to check one's environment for aversive or novel stimuli, becomes overly sensitive to certain stimuli, reacting too frequently. This results in the persistent checking and searching that are so often symptoms of OCD [25] . In sum, individuals who are particularly vulnerable to anxiety have excessively reactive behavioral inhibition systems. The range of anxiety disorders simply represents different types of reactivity within the nuances of the system and the specific stimuli or sets of stimuli involved. Although Gray's and McNaughton's model pinpoints focal areas of the brain, mild TBIs tend to be the result of more diffuse damage. Even though the theorists do not specify how the septo-hippocampal system and its related brain structures might be impacted by mild TBI, it is possible to speculate about this, using what is known about the nature of the damage typically inflicted by a mild TBI. For example, motor vehicle accidents account for almost half of all mild TBIs [11] . During such accidents, acceleration-deceleration forces and the acute movement of the head can result in focal cortical contusions, abrasions on the surface of the brain from direct contact with the skull (a coup injury) [26] . Abrasions may also result from contact to the skull across from the initial point of impact as the brain 'rebounds' (a contrecoup injury) [26] . The pre-frontal cortex, which relays environmental, verbal and predictive information to the septo-hippocampal region [24] , is in a prime position to sustain focal abrasions from either coup or contrecoup injuries. With the septo-hippocampal system safely located deep within the limbic system of the brain, such superficial abrasions are less likely to cause it damage. The limbic system, however, has proven particularly vulnerable to deeper lesions, which are often the result of rotational forces which produce the shearing of axons [27] . Such injuries are in no way limited to motor vehicle accidents and can be incurred in an array of other situations including falls, occupational and sports-related accidents and assaults. Although no direct investigation exists, it seems reasonable to conclude that Gray's and McNaughton's 'behavioral inhibition system' could be a frequent recipient of mild TBI damage, in part because of its complex and widespread pathways throughout the brain.
Etiology
It is generally accepted that acquired psychiatric conditions can trace their etiology to organic causes, psychogenic origins or an interaction of the two [28] . Many individuals who have sustained a mild TBI have experienced life-threatening events and overwhelming stressors. Both immediate stressors, such as hospitalization or PTA, and more long-term stressors, such as the gradual realization of possible permanent impairment, have the potential to impact an individu-morbidity rates of depression will be provided in the following sections. Given the small scale of many of the studies, the number of subjects in each is noted. Additionally, the number of studies specifically focused on each disorder is included. The number indicated does not include the six prospective studies concerned with prevalence across Axis I disorders nor the four literature reviews or chapters which have compiled and summarized the extent research on anxiety disorders and TBI.
Specific anxiety disorders and mild TBI
Post-traumatic stress disorder
Post-traumatic stress disorder (PTSD) is characterized by the re-experiencing of an extremely traumatic event, usually by way of nightmares and intrusive thoughts of the incident. In addition, symptoms of heightened arousal and avoidance of stimuli associated with the trauma must be present [23] . Such symptoms must be present for more than 1 month and cause significant distress or impair the individual's functioning. When an individual manifests such symptoms for a period of time for less than 1 month, he or she would be assigned a diagnosis of Acute Stress Disorder. Lifetime prevalence of PTSD in community-based studies is 6.8% [19] . The nature of trauma varies widely, from natural disasters to rape. Thirty-nine per cent of traffic accident victims, 15% of Vietnam veterans and 24% of young urban adults meet criteria for PTSD [43] .
PTSD and mild TBI
Given the often violent and life-threatening circumstances of mild TBI, PTSD is arguably the most expected of all anxiety sequelae. It is, without a doubt, by far the most studied; no fewer than 58 studies are currently available in the literature. Prevalence rates, however, vary notably by study. Bryant and Harvey [44] reported a frequency of 20% in a sample of motor vehicle accident victims who had sustained mild TBI (n = 46). Feinstein et al. [45] reported that 84% of participants with mild TBI were assessed as having PTSD symptoms (n = 57). No formal diagnoses were attempted, but it was noted that the evaluation involved a scale highly correlated with formal diagnosis of PTSD. As compared to participants with brain injuries who did not have PTSD, those with PTSD have been found to be significantly more depressed and generally anxious. Many who suffer PTSD post-injury continue to experience symptoms for several months, even years. A PTSD rate of 13% in a mild TBI sample at 3 months post-injury was reported by Levin et al. [46] (n = 60). Additionally, 18% of those with PTSD met criteria for co-morbid major depression. Harvey and Bryant [47] found that 24% of their participants with mild TBIs review, categorical diagnoses are limited to the extent that the diagnoses themselves are valid constructs. In the case of anxiety sequelae precipitated by a mild TBI, traditional diagnoses may be less valid than for those in the general population, given the complexity of factors involved in their presentation, many of which are poorly understood. Quantitative measurement of symptoms would likely increase the amount of clinical information available, boost reliability and lead to more clinically relevant data on outcome and treatment [32] . A handful of studies have ventured into this realm. Schoenhuber and Gentilini [33] , for example, used the State-Trait Anxiety Inventory (STAI) [34] to measure both state anxiety (anxiety present at the time of testing) and trait anxiety (anxiety in the form of a personality trait) in a sample of participants with mild TBIs and matched controls [33] . Surprisingly, those with mild TBIs exhibited scores on both state and trait sub-scales that were not significantly different than their matched controls. The authors suggest that the STAI may not be sensitive enough to be of much clinical utility in mild TBI populations. Other studies [35, 36] have made use of the MMPI [37] , an inventory that provides a profile of an individual's level of psychopathology based on 10 clinical scales [38] . Unfortunately, although the MMPI features an anxiety scale, it is a supplementary scale [38] and has not yet been included in authors' interpretations of clinical scales or present in data analyses. The MMPI has repeatedly demonstrated its utility in mild TBI populations [35] and it is hoped that future research will expand its scope to include the anxiety sub-scale of the MMPI. Additional measures such as the Beck Anxiety Inventory [39] and the anxiety, avoidance and PTSD scales of the Millon Clinical Multiaxial Inventory-III [40] are additional quantitative measures of anxiety and its correlates which may help to bolster the data available on the levels of anxiety sequelae following mild TBI.
Depression and anxiety
No comprehensive review of anxiety and mild TBI would be complete without an acknowledgment of comorbid depression. While primacy may vary, depression and anxiety are notorious for their high degree of co-morbidity, with reported rates ranging from 33-65% [41] . Adding mild TBI to the mix does nothing to ameliorate the situation and may, in fact, increase this phenomenon. For example, Jorge et al. [42] evaluated a mixed TBI sample, 15% of whom had sustained a mild TBI. One hundred per cent of those diagnosed with GAD also met criteria for major depression (n = 7). The vast majority of mild TBI research focuses primarily on anxiety or depression alone or, when evaluating prevalence rates for both, does not provide comorbidity data. When available, specific data on co-ies of mixed TBI samples have also implicated a history of depression in first-degree relatives and history of PTSD from prior trauma in increased vulnerability to developing PTSD post-TBI (n = 47 and n = 158, respectively) [50, 53] .
Presence of PTSD with loss of consciousness and post-traumatic amnesia PTSD following TBI presents a notable controversy within the literature. Many argue that LOC and PTA are protective mechanisms which preclude the development of post-traumatic symptoms triggered by the traumatic event [54, 55] . Others, however, argue that PTSD is a frequent follower of TBI, with studies documenting rates as high as 50% [56] .
PTA and LOC: Definitions. PTA and LOC have been called 'the hallmark feature for diagnosing a mild TBI' ( [4] , p. 944). PTA is defined by the ACRM as 'any loss of memory for events before and after the event' ( [57] , p. 106). Patients with PTA typically experience a period of retrograde amnesia which may render the individual amnestic not only for the injury itself, but also for the minutes or hours prior to the event. Although a formal LOC of varying lengths of time is required to meet inclusion criteria in many studies, the CDC and ACRM consider any period of altered mental state (e.g. confusion, disorientation, or impaired consciousness), sufficient for diagnosis of a mild TBI ( [5] , [6] ), [57] , p. 106). Therefore, the debate concerning LOC and PTA bear a large impact on what is considered to qualify as a mild TBI in the present literature.
Evidence against the presence of PTSD. In 1942, Adler [58] published a study examining post-traumatic symptoms in victims who had lost consciousness in the Coconut Grove night club fire and the ensuing stampede. Adler evaluated 54 participants and determined that, of the 20 who reported no psychiatric consequences, 15 had also experienced LOC. He concluded that LOC had a direct and preventative impact on the development of post-traumatic sequelae. The nature of this study, although not directly involving TBI, easily lends itself to such a context and has set the stage for investigation specifically addressing the development of PTSD in individuals who had experienced PTA. Those who argue against the presence of PTSD assert that individuals with no memory for the traumatic event are exempt from the hallmark and one of the necessary criteria of PTSD: re-experiencing the traumatic event, such as through intrusive thoughts or nightmares [50, 54, 55] . Sbordone and Liter [54] compared participants with no brain injuries who had been diagnosed with PTSD with a group of 70 participants with mild TBI. While the PTSD group was able to vividly describe their met criteria for PTSD at 6 months post-injury (n = 48). This rate held relatively steady at 22% when the sample was re-assessed at 2 years post-injury. Prominent PTSD symptoms of those with TBI may differ from those in community samples in which intrusive thoughts are generally reported to be the dominant symptom. Ohry et al. [48] found dreams and nightmares, in addition to hyper-arousal, to be the most commonly endorsed symptoms among their sample of undifferentiated TBI severity, 33% of whom were diagnosed with PTSD (n = 24). This unique symptom presentation was attributed to the often spotty recollection of the traumatic event by participants. Even when memories are not encoded due to amnesia or LOC, some researchers assert that an increased arousal in situations that are similar to the trauma should satisfy the re-experiencing criterion. Turnbull et al. [49] obtained data regarding PTSD symptoms from a sub-sample of 13 participants with mixed TBI severities who had no recollection of their respective traumatic events. The authors reported that the most frequently experienced intrusive symptoms were psychological and physiological distress in response to cues related to the traumatic event. Warden et al. [50] suggest modified criteria for individuals with TBI by excluded re-experiencing symptoms. Implementing the modified criteria identified six individuals in their sample of 47 participants with moderate TBI who had been overlooked by the Diagnostic and Statistical Manual, 3rd Edition Revised (DSM-III-R) [51] criteria. None of the sample met the standard criteria. A number of factors has been implicated in increasing one's vulnerability to PTSD following TBI. Feinstein et al. [45] concluded that substance abuse, the presence of co-morbid depression or anxiety disorders and the added stress of litigation following the injury increase one's vulnerability. In addition, those with fatigue, dizziness, headache and pain as opposed to those without reported a significantly greater number of PTSD symptoms, despite having TBIs of similar severity [45] . After assessing a sample of participants with mild TBI, Harvey and Bryant [47] found that increasing age, a history of PTSD, BDI score and an avoidant coping style increased one's risk for developing acute symptoms of a stress response, a pre-cursor to PTSD. In a study involving those with severe TBI, Bryant et al. [52] found that an avoidant coping style, behavioral coping style (vs. cognitive coping style) and prior unemployment were significant predictors of the development of PTSD and its severity (n = 96). It was noted that the prior unemployment predictor was representative of pre-injury functioning, keeping in mind that pre-morbid level of functioning, including physical illness and poverty, have been shown to be correlated with the development of PTSD in the general population [52] . Stud-tained a mild TBI. Despite a 2.5 day period of PTA, he met full criteria for PTSD by virtue of his reports of intrusive 'islands' of memory for the incident. Such islands of memory are defined as 'a recollection of events which occur outside continuous memory for events ' (p. 82) and are reported to be present in at least one third of all mild TBI injuries [60] . They often involve memory fragments of events such as being carried into the ambulance or transported to the hospital [61] . King 
Turnbull et al. [49] evaluated a sample of mixed TBI participants, 56% of whom had sustained a mild TBI. Prevalence rates for PTSD were reported at a range of 17-27% taking into account differing scoring criteria (lenient vs. stringent) for each participant (n = 53). Twenty-six per cent had no memory of the incident (6% of whom had mild TBIs), 25% had an untraumatic memory (23% mild) and 49% had a traumatic memory (30% mild). Increased psychological distress was correlated with having traumatic or no memories of the event. The presence of untraumatic memories produced little in the way of psychological distress following a head injury. The authors conclude that having amnesia for a traumatic event, although not protective against PTSD, does seem to be related to a decreased severity of symptoms and is particularly protective against the intrusive symptoms of PTSD.
Comment on the literature
To date, there has been no conclusive answer as to whether conscious recollection of a trauma is essential in the development of PTSD [22] . This debate has clearly spawned a number of elucidating studies which may indirectly serve to engender a greater understanding of the mechanisms underlying post-traumatic reaction to trauma. They also, however, raise questions regarding the present conceptualization of PTSD. Research on this topic has held firm the criteria laid out in the DSM, important for generalizable data for those using the same criteria, but perhaps deleterious to the patients whose symptoms, sometimes quite severe, may be illegitimized by a technicality. Depending on the ultimate goal of ongoing research, it may be beneficial for future investigators to shift their focus from qualitative diagnosis to quantitative measurement of symptoms. As opposed to the categorical system that presently dominates the research, the present vein of investigation might benefit from the use of a dimensional system which 'classifies clinical presentations based on quantification of attributes rather than the assignment traumas, including emotionally-charged details, none of the mild TBI participants were able to do so. In addition, none with mild TBI were reported to have exhibited distress when discussing their trauma, nor did they report typical PTSD symptoms such as intrusive memories, heightened arousal or nightmares. The authors concluded that 'PTSD and mild TBI are mutually incompatible since patients who sustain PTSD simply cannot ''forget'' the traumatic event, whereas patients who sustain mild TBI have no recollection of the traumatic event' ( [54] , p. 411). Warden et al. [50] evaluated 47 active-duty soldiers who had received moderate TBIs with resulting LOC with or without PTA. None of their participants could recall the traumatic event. Although 13% of the participants reported symptoms such as hyper-sensitivity, a heightened startle reflex, irritability, difficulty concentrating and avoidance of stimuli related to the trauma, none reported re-experiencing the trauma and, therefore, none met full DSM-III-R [51] criteria for PTSD. The authors speculate the lack of intrusive memories and re-experiencing symptoms in their sample was a direct result of PTA. They conclude that TBI accompanied by PTA and co-morbid PTSD is very uncommon.
Evidence for the presence of PTSD. There exist a number of studies, however, that contend that PTSD can exist in the absence of an overt memory for a traumatic event and attempt to supply evidence that emotional reactions to trauma can be retained without conscious recall. Indeed, Bryant [59] has suggested that those with mild TBI and LOC or PTA may develop 'pseudomemories' which are analogous to the flashbacks which would otherwise be experienced in PTSD. Bryant provides a description of two participants who had sustained closed head-injuries in motor-vehicle accidents and developed delayed-onset PTSD. Although both participants were amnestic for their traumas (one having PTA lasting a full 5 weeks), both experienced pseudomemories of the events based on secondhand information, such as police reports and newspaper coverage and subjectively generated images. These pseudomemories were intensely vivid and intrusive and were accompanied by other symptoms of PTSD including heightened startle response, hypervigilence, sleep disturbance and avoidance of stimuli related to the trauma (driving). Bryant states that the present conceptualization of PTSD does not appreciate that 'traumatized individuals can develop representations of a traumatic event ...and that these representations can be experienced as involuntary and subjectively compelling' ( [59] , p. 626). An additional hypothesis has been presented by King [60] , by way of a case study involving a man who had been hit by a car while hitch-hiking and who had sus-crete brain lesions and OCD, it is quite possible to develop OCD following minor and diffuse damage to cerebral tissue. McKeon et al. [65] also examined four individuals who had sustained TBIs, three of whom had TBIs of mild severity. The authors note that, in each case, increased emotional arousal in the form of agitation and anxiety preceded the onset of OCD symptoms. They conclude that 'head injury is a probable contributor to the development of obsessive-compulsive neurosis; that although unusual, it is not a rare contributor' (p. 192). OCD has also been reported to have surfaced after a notable delay following a TBI. Drummand and Gravestock [25] carried out a case study involving a man who had sustained a mild TBI during a violent work accident. The participant reported that, upon his return to work, roughly 6 months post-injury, he became highly pre-occupied with checking rituals to prevent selfharm as well as washing and hygiene compulsions at home. Consistent with McKeon et al.'s finding, the participant experienced increased emotional arousal, including insomnia, irritability and headache, preceding the onset of these OCD symptoms. The authors cite the previously detailed model presented by Gray and McNaughton [24] as a possible explanation for the man's clinical presentation. Drummond and Gravestock postulate that this increased arousal may have resulted in his septo-hippocampal region becoming overly sensitive to stimuli and labelling formerly neutral stimuli as aversive. It is unclear, however, if his specific injury played a role in this process or whether it was precipitated by environmental or biological vulnerability factors independent of or interacting with his mild TBI. The authors do not speculate.
It has been asserted that the development of OCD following TBI may be related to the ability of an individual to cope with the consequences of his or her injury [20] . For example, compulsions may aid an individual in gaining a greater sense of control over one's life, a life which may seem confusing and disorganized to one who is attempting to cope with newly acquired neuropsychological impairment [20] . Others have focused their attention on a more organic conceptualization of OCD precipitated by mild TBI, capitalizing on neuroimaging and focal brain lesions. Although such research has not provided strong conclusive evidence for discrete lesion location, a number of areas in the brain have been implicated in playing a role in onset and maintenance of OCD symptoms [22, 66] . Indirect evidence of organic etiology includes findings that individuals who develop OCD following a TBI have a negative family history of the disorder and later age of onset as compared to those without TBI (n = 13) [66] . Although the number of OCD-focused studies render it the second most studied anxiety disorder in populato categories' ( [23] , p. xxxii). Although it was not their stated intent, studies such as the one carried out by Feinstein et al. [45] measure symptoms rather than diagnosing individuals and dismissing those who do not fit full criteria. This quantification of symptoms tends to increase the amount of clinical information available and boost reliability [32] .
Also, despite the flurry of research fixated on the importance of conscious recollection of a trauma, none have investigated whether differences in symptom severity, functional outcome, etc. exist between those who meet full criteria for PTSD and those who lack recall of the trauma but otherwise achieve full criteria. The answer to this question may render this conceptual debate moot and perhaps fuel a reconsideration of what constitutes a clinically significant reaction to a traumatic event.
Obsessive-compulsive disorder
Obsessive-compulsive disorder (OCD) is characterized by recurrent obsessions and compulsions which cause notable impairment of functioning and are significantly time consuming [23] . Obsessions are intrusive thoughts or images often concerned with contamination, doubts about having carried out a task (e.g. turning off the stove), order and organization and horrific or aggressive impulses [23] . Compulsions are repetitive behaviors or mental acts, such as praying or counting, that are designed to relieve the anxiety of a preceding obsession [23] . Typically having its onset in late adolescence and early adulthood, OCD is reported to have a lifetime prevalence rate [19] .
OCD and mild TBI
Reported prevalence rates of OCD following TBI have varied widely, with some reporting rates consistent with those found in community samples. In a meta-analysis of three early studies, Epstein and Ursano [20] note that 3% of those evaluated were found to have OCD (total sample of 759 participants of unspecified TBI severity). Deb et al. [62] report a modest rate of 1.6% in their sample of mixed TBIs (n = 196 participants; 58% with mild TBI) 1 year post-injury. Others, however, cite OCD rates at much more elevated. Fourteen per cent of a sample with mixed TBIs evaluated by Hibbard et al. [7] met criteria for OCD (n = 100). van Reekum et al. [63] found a rate of 11% of a sample of those with mixed TBIs (28% mild) at least 2 years postinjury (n = 18).
In addition to the aforementioned studies, this vein of research features a number of smaller-scale studies, with a primary focus on mild TBI. Kant et al. [64] evaluated four participants who had sustained mild TBIs and had subsequently developed OCD. The authors point out that, as opposed to the typical focus on dis-literature. Save one single case study [67] , the only information on this phenomenon is derived from studies examining prevalence rates of Axis I disorders in general, with none specifically focused on PD. Deb et al. [62] found a 1-year prevalence of 9% in a sample of mixed TBI. Interestingly, the authors hypothesize that, in those with no memory for the traumatic event, PD may be an atypical expression of PTSD. Thirteen per cent of the mixed TBI sample studied by Hibbard et al. [7] met criteria for a diagnosis of PD (proportion of mild TBI not provided). Fann et al. [68] reported a post-injury onset rate of 4% among their mixed TBI sample (n = 50, 58% of the sample had a mild TBI). Half of those diagnosed with PD had co-morbid agoraphobia. The notably lower prevalence rate in Fann et al.'s sample was likely due to the remarkably high preinjury rate of the sample. Ten per cent of their sample had pre-morbid PD and were excluded from the final tally of post-injury PD. Although the present literature on mild TBI and PD provides some groundwork for the topic, many questions have yet to be answered. Considering the high co-morbidity rate of PD and agoraphobia, it is curious that the Fann et al. study was the sole study to mention or measure the occurrence of agoraphobia. It would seem possible for neuropsychological symptoms to influence the prevalence of agoraphobia accompanying PD. Depending on their expression, a range of symptoms such as attention and memory impairment, as well as judgement and insight issues, could have the potential to either elevate or decrease the prevalence of PD. Also, hypotheses of the etiology of acquired PD are virtually non-existent in the literature. If PD is indeed a manifestation of amnestic PTSD, a more detailed examination of the course of post-injury status is essential to identify potential differences in course and clinical picture. A greater understanding of this idea could inform both PTSD and PD research in the general population.
Generalized anxiety disorder A diagnosis of GAD requires 6 months or more of excessive anxiety and worry about a number of activities or events in one's daily life [23] . In addition, symptoms such as muscle tension, restlessness, sleep disturbance or concentration difficulties must be present. In community samples, lifetime prevalence is 5.7% [19] . Women are at much greater risk for developing GAD, outnumbering men at a rate of two-to-one [69] . GAD has been found to frequently co-exist with other psychiatric disorders, most commonly major depression [23] .
GAD and mild TBI
GAD following TBI has been reported at rates, on average, that are double those found in the general poputions with TBI, the existing research only scratches the surface. Of the 18 studies available, 13 qualitatively examine case-studies, three are review articles and two are small-scale prospective studies. Clearly, the current body of literature falls short of providing a wellrounded and generalizable picture of this phenomenon. Brain scans have provided a provocative and partially convergent view of this phenomenon on a neurophysiological level. There is a great need, however, for much larger-scale studies. With such piecemeal data, from one case-study to the next, each using different protocols and measures, it is difficult to truly examine the nature of acquired OCD. Although such studies provide rich descriptions of this phenomenon, their generalizability and reliability and consequently their practical utility are highly compromised. Also, as previously mentioned, studies featuring quantitative data regarding symptoms rather than qualitative descriptions would greatly improve one's understanding of this unique presentation of OCD. There may be a different presentation of symptoms than found in other populations, data that could help to inform the treatment of such individuals. Larger-scale studies concerning the effective treatment of OCD following TBI are in particular need. If individuals do experience a notable change in their emotional arousal, as found in two of the case-studies, it may be possible to intervene at early signs of OCD and prevent its development. With continued research, it may be possible to predict those particularly vulnerable to acquired OCD, making proactive intervention more feasible.
Panic disorder
Individuals with PD experience recurrent and unexpected panic attacks with accompanying concern and anxiety regarding their occurrence [23] . To be recognized as having had a panic attack as defined in the DSM-IV-TR, an individual must experience at least four out of a list of 12 symptoms, including shaking, dizziness, chest pain, smothering sensations and fear of dying [23] . PD is frequently accompanied by agoraphobia, a disorder characterized by 'anxiety about, or avoidance of, places or situations from which escape might be difficult (or embarrassing) or in which help may not be available in the event of having a panic attack or panic-like symptoms' [23, p. 433] . Lifetime prevalence of PD community samples is reported at 4.7% [19] . The onset for PD typically occurs between late-adolescence and mid-30s and can be triggered or exacerbated by stressful life events such as divorce or death of a loved one [23] .
PD and mild TBI
Despite the high prevalence of PD found in studies of those with TBI, it has been paid little attention in the isting data based on the only three available studies, with only one specifically focused on the topic, reveal few incidences of specific phobias following TBI. Deb et al. [62] noted that only one participant of the 196 evaluated met criteria for a specific phobia, a rate of 0.8%. One out of 18 participants of mixed TBI studied by van Reekum et al. [63] reported phobic anxiety. The participant's phobias, however, were reported to have pre-dated the TBI. The highest occurrence of specific phobia was reported by Mayou et al. [55] at 7% in a sample of motor-vehicle accident victims (n = 188). It is inferred by descriptives that the majority of the sample evaluated had sustained mild TBIs. None of the phobias were pre-existing and all were related to travel. The notable difference in prevalence in the Mayou et al. study and the two aforementioned studies may be attributable to the samples used; Mayou et al. examined victims of motor-vehicle accidents while the other studies included participants who had incurred injuries from a range of precipitating situations. Perhaps the circumstances under which one's TBI is sustained impact the potential development of a specific phobia. No studies have investigated such a vein, which perhaps may be impeded by low prevalence rates. Considerable diagnostic cross-over may also be a confounding presence, given that avoidance of traumarelated stimuli in PTSD and a specific phobia of driving present significant overlap and a high potential for misdiagnosis.
Social phobia
Social phobia is characterized by clinically significant anxiety brought on by certain types of social or performance situations and often centres around a fear of negative evaluation from others [23] . Generally surfacing in an individual's mid-teens, social phobia has a lifetime prevalence rate of 12.1% [19] . The most common fears include public speaking, speaking with strangers and meeting new people. Other anxiety-provoking situations include dating, parties, writing or eating in public and using public restrooms (for reasons of embarrassment) [23] .
Social phobia and mild TBI Despite its status as the most common of all anxiety disorders, social phobia has received very little attention in TBI research. There is currently no literature specifically focused on its study and only peripheral data are available. Using this indirect data, however, a cursory clinical picture of social phobia and mild TBI can be assembled. Those who have sustained a mild TBI often struggle with an adjustment of self-image which is often, at least initially, quite negative [20] . The impact of physical disfigurement or handicap has obvious potential for one to feel uneasy or self-conscious in social situations. It has been noted that those with lation [22] . Rates of acquired GAD, however, have varied. Hibbard et al. [7] reported a prevalence rate of 8% for GAD developed following a TBI. Unfortunately, the descriptives provided do not allow for differentiating among injury severities. Deb et al. [62] , however, reported a prevalence of 2.5% among their mixed TBI sample, a rate that is slightly less than that of general population samples. The sample was evaluated 1 year following the onset of the injury which may account for the disparity in reported GAD rates.
Surprisingly, no studies to date have investigated the prevalence of GAD using a strictly mild TBI sample. The few studies, two in all, that have investigated the occurrence of acquired GAD feature samples of mixed TBI severity. Two studies have focused on the frequency of GAD in those with a TBI as well as its relationship to major depression. In a study conducted by Fann et al. [68] , 24% of 50 consecutive outpatients with TBI were diagnosed as having GAD (58% with a mild TBI). GAD rates, unfortunately, were not broken down by injury severity. Interestingly, 71% of the depressed/ anxious group in the study (those with GAD and comorbid major depression) possessed a mild TBI. Jorge et al. [42] evaluated 66 consecutive patients admitted to a shock trauma centre, 15% of whom had sustained a mild TBI. Seventeen per cent of those with a mild TBI were diagnosed with GAD. As previously mentioned, 100% of those diagnosed with GAD also met criteria for major depression. No study to date has examined GAD with respect to specific organic etiology. Nor have any addressed the etiology of GAD in terms of psychogenic factors. With such a high co-morbidity with major depression, GAD may, in some way, be a product of major depression. Some researchers, in fact, have hypothesized that comorbid anxiety and depression may represent a syndrome phenomenologically different than depression or anxiety alone [41] . This said, investigation into the differences between those with major depression alone and those with co-morbid GAD following mild TBI may be a worthwhile avenue to pursue.
Specific phobia
Specific phobia is defined by clinically significant anxiety brought on by exposure to a specific feared object or situation, such as insects, heights, confined places or receiving injections [23] . The feared stimulus is often avoided and can lead to significant interference in one's life [23] . Most frequent ages of onset are during childhood and in an individual's mid-20s. Lifetime occurrence is cited as 12.5% [19] .
Specific phobia and mild TBI
Limited research involving specific phobias precipitated by mild TBI or any TBI has been conducted. Ex-in the right hemisphere endorse fewer anxiety symptoms than would be expected, often exhibiting indifference and lack of insight. An understanding of how such an injury affects pre-morbid social phobia could shed light on etiology and inform treatment research.
Impacts of anxiety
Neuropsychological functioning
Currently the literature offers five studies which examine the impact of anxiety on neuropsychological functioning following mild TBI. The data on this topic have generally been obtained as a less primary directive in a study concerned with other objectives. Nonetheless, the data that do exist offer a peek at what will hopefully, in the near future, elicit more attention and empirical investigation. MacNiven and Finlayson [35] , for example, found a significant relationship between scores on the MMPI [38] psychasthenia scale, which measures symptoms similar to those in OCD, and performance on the Category Test [75] , a measure of abstract reasoning and concept formation (n = 59). The remainder of available data in this vein of research are almost exclusively limited to OCD and PTSD. OCD acquired following a mild TBI has been correlated with deficits in visual-spatial and verbal memory, verbal attention span and fluency and impairment of frontal lobe functioning [64, 66] . PTSD precipitated by a mild TBI has been correlated with impaired performance on the 30-minute delayed reproduction of the Rey-Osterreith Complex Figure [76] , a measure of non-verbal memory, and the Wisconsin Card-Sorting Task [77, 78] , a measure of flexibility in problem-solving (n = 69) [46] . It has been suggested that poor performance on cognitive measures for individuals with mild TBI and PTSD may be misattributed to the mild TBI when the impact of PTSD is the actual source [79] . With anxiety states known to impair attention and memory in the general population [79] , it stands to reason that this phenomenon is generalizable to individuals who have sustained a mild TBI. Future research into the neuropsychological functioning of those with mild TBI should incorporate, at the very least, a basic measure of anxiety (as well as depression) into their assessment in order to account for a larger degree of variance and to engender more thoroughly informed conclusions.
Course of recovery
The presence of psychiatric conditions has been identified as 'a major determinant in outcome after mild TBI' ( [16] , p. 230). Despite the consistent data that indicate that psychological impairment is detrimental to an individual's course of recovery, few investigators have examined this phenomenon. Those who have do not delineate between anxiety and depression, most more 'invisible' neuropsychological symptoms such as attention and memory difficulties may be particularly vulnerable to producing anxiety in social situations [22, 70] . Social gatherings and performance situations rely heavily on such cognitive abilities and can leave one feeling fearful of public acknowledgement of such impairments [20] . Concern regarding a lack of understanding from others and fear of potential embarrassment are also likely sources of anxiety. No direct prevalence rates in those with TBI presently exist in the literature. Several studies present information regarding pre-morbid psychiatric disorders, yet none provide statistics regarding social phobia. It is unclear if such data are absent due to non-existent prevalence rates of social phobia or lack of specific evaluation. The former is unlikely. Dramatic changes in one's social functioning following a mild TBI have been well documented. Disruptions in social interactions, leisure activities, independence and work status have been noted in those with mild TBI [71] . Research also indicates that those who have sustained a TBI engage in fewer social encounters and have fewer friends than controls, even 2 years post-injury [3] . A sole estimate of the prevalence of acquired social phobia may be inferred based on data collected by van Reekum et al. [63] . Seventeen per cent of their sample were reported to have avoidant personality disorder, a diagnosis reported to have co-morbidity rates with social phobia as high as 89% [72] . Although the authors also evaluated for Axis I disorders, no diagnoses of social phobia were documented and its absence not addressed. Diagnoses, however, were based on the Diagnostic and Statistical Manual 3rd Edition (DSM-III) [73] which does not allow for comorbid diagnoses of social phobia and avoidant personality disorder. If the presence of social phobia were not assessed, it is possible that it could have been misdiagnosed as avoidant personality disorder. The authors do not provide enough data to confirm or dismiss this speculation. Additional research is needed to clarify this issue in general. Also of note, poor mild-TBI outcome has been noted in individuals with perfectionistic standards and a tendency for dichotomous thinking, frequent characteristics of those with social phobia [74] . It is Moore et al. impossible to draw any firm conclusions from such indirect data, but such evidence clearly suggests that further investigation is warranted. With such a notable prevalence rate, it would seem logical to assume that social phobia is a diagnosis well represented within mild TBI samples and should be acknowledged. Conversely, if prevalence rates are substantially lower than expected, such data are meaningful and should be further examined. For example, Boker et al. [31] reported that participants with brain injuries localized cific anxiety disorders, with OCD and PTSD accumulating the bulk of the research in this area. Social phobia, specific phobia and PD with agoraphobia seem to have been overlooked in the body of research on a surprisingly consistent basis. Gray and McNaughton's [24] model of the neuropsychology of anxiety, as well as the hypotheses and data on the etiology of acquired anxiety disorders specific to mild TBI, provide an important, albeit inconclusive, foundation upon which the findings of a range of research can be conceptualized in a more complete way. There appears to be a relatively distinct split between researchers investigating organic etiology and those investigating functional outcome. It is hoped that future research will ameliorate this situation with perhaps a greater degree of collaboration across disciplines of neuroscience. Data on the impact of anxiety on neuropsychological symptoms and course of recovery in those with a mild TBI is limited and often overly general, failing to differentiate between psychiatric conditions. Despite such shortcomings, the meager existing data do suggest the presence of a meaningful and detrimental interaction between anxiety and outcome of mild TBI. Such studies establish the importance of further investigation into this vein of research, one which possesses great potential to directly improve the prognosis and treatment of those who have incurred a mild TBI.
Limitations and future directions
Much of the existing data fall prey to not only traditional methodological issues, but also to pitfalls inherent in the study of mild TBI and its associated constellation of symptoms. The vast majority of studies have no control groups. In such instances, it can be assumed that interviewers are not blind to participants' general circumstances, leaving such studies poorly protected from issues such as experimenter expectancies, especially when diagnostic interviews and subjective clinical judgement are involved. It has been suggested that spinal cord injury patients may be a particularly appropriate control population provided that careful attention is given to weeding those out who may have sustained concomitant head injury [2] .
Additionally, significant systematic bias in longitudinal outcome studies has been noted. Corrigan et al. [83] found that a history of alcohol abuse and intoxication at the time of the injury were strongly correlated with loss of follow-up status 1 year post-TBI. Such selective dropout patterns are seldom addressed in the present literature, despite the value and implications of the data. Indeed, if substance abuse is so strongly linked to such a trend, it stands to reason that other disorders may be vulnerable to similar behavior. With high comorbidity with anxiety, studies who have fallen vicoften investigating general psychiatric morbidity. In general, those with a mild TBI and co-morbid anxiety, as compared to those without, have been reported to be more functionally disabled and to perceive their level of cognitive impairment and injuries to be more severe than objectively evident [68] . In one group of 80 participants with mild TBI, two-thirds of those with a psychiatric diagnosis had prolonged and complicated recoveries, as opposed to the majority of those without psychiatric issues who made much swifter recoveries over the course of 3 months [15] . Fenton et al. [80] found that 39% of participants with mild TBIs were diagnosed as 'psychiatric cases' at 6 weeks post-injury (n = 45). At 6 months, approximately half of these participants endorsed symptoms of PCS and displayed four times the average level of chronic social difficulties than controls. There are also data that indicate that the psychiatric results of a mild TBI stubbornly remain years post-injury, interact with post-concussional symptoms and do not mitigate in the absence of treatment [81] . Merskey [82] found that, 4 years post-injury, close to half of their mild TBI sample who reported psychiatric sequelae showed no improvement in PCS symptoms (n = 27). There is a great need for future studies to focus on the development and validation of interventions to improve prognosis of individuals with mild TBI and difficulties with anxiety. It would be beneficial for future studies to more adequately delineate among the array of psychiatric symptoms and disorders, rather than using overly general categories such as 'psychiatric cases.' Also, although it is sound practice for clinical researchers to use clean samples, this ironically often weeds out those most likely in sustain a mild TBI (those with substance use issues, pre-morbid psychiatric diagnoses, etc.). Generalizability to a more realistically representative group of those with mild TBIs likely suffers as a result. Future treatment-oriented studies may wish to consider this issue, perhaps even comparing the two samples (selective vs. naturalistic) to address whether there is a significant differential impact on data. Perhaps a compromise between empirically sound method and clinically generalizable data can be achieved.
Conclusions
Overall, the mild TBI research struggles with inconsistencies concerning prevalence rates, the weight and implications of this issue and, in the case of PTSD, even whether certain diagnoses can exist at all. Regardless, it is difficult to ignore the range of studies that document the presence of acquired anxiety disorders, some reported at markedly higher rates than in community samples. This trend seems to vary greatly among spe-ered. Areas that warrant a much greater empirical focus are the impacts of anxiety on neuropsychological functioning and outcome, etiology of acquired anxiety (both organic and psychogenic) and data specific to the occurrence of social phobia and co-morbid PD and agoraphobia precipitated by a mild TBI. As previously mentioned, it is recommended that future research focus less of its efforts on diagnostic technicalities, such as those featured in the PTSD controversy, and more on the quantification and expression of specific symptoms and their functional correlates. tim to substance abuse dropouts are primed to miss a significant number of co-existing anxiety diagnoses. A large-scale study conducted by Brown et al. [84] indicated that those with PD with agoraphobia and PTSD, in particular, demonstrated notably elevated rates of co-morbid substance use disorders (18% and 30%, respectively), as compared to community samples [19] . The vast majority of studies do not include data from collateral sources. Research indicates that there is a significant difference in the number of psychiatric symptoms participants report and those reported by collateral sources such as family members [85] . While selfreport of somatic symptoms has been found to be reliably confirmed by other sources, psychiatric symptoms were significantly under-reported by those with TBI, perhaps due to insight and self-awareness difficulties [85] . Such data indicate a potential under-diagnosis of psychiatric disorders in those with mild TBI and highlight the need for inclusion of collateral sources in future research. As previously mentioned, perhaps an even greater threat to the validity of diagnostic prevalence with mild TBI is the marked overlap between the criteria for anxiety disorders and the symptoms typically experienced during PCS. Symptoms such as impaired concentration and memory, sleep disturbance, anxiety, irritability, fatigue, dizziness, increased sensitivity to noise and a heightened startle reflex are characteristic of both PCS and several anxiety disorders [20] . This extensive overlap has likely led to both the over-diagnosis and the much more likely under-diagnosis of anxiety disorders in those with mild TBI. To complicate the issue, many argue that the PCS itself is not clinically valid [86] . Further research is clearly warranted to tease out these diagnostic confounds by, for example, clarifying more subtle differences in the expression of such symptoms and identifying the potential etiological differential between PCS and anxiety symptoms. Perhaps the issue which precedes all others is the continued absence of a transdiscipline definition of mild TBI. Indeed, deviations are even present within disciplines, including the studies reviewed in this paper. For example, Mooney and Speed [15] made good use of the criteria outlined by the ACRM to determine inclusion into their mild TBI sample, while Deb et al. [62] solely relied on a GCS of 13-15. Mittenberg et al. [87] considered those who were alert and responsive within 30 minutes of their trauma to be mildly injured, while Koponen et al. [21] required a LOC lasting less than 1 hour. Not only must neuroscience settle on a unified definition of mild TBI, it must be embraced by clinicians and researchers alike if empirical data are to be generalizable and clinically useful.
Arguably, the present literature raises more questions than it answers; much ground has yet to be cov-
